Lipid incorporation inhibits Src-dependent assembly of fibronectin and type I collagen by vascular smooth muscle cells.
A vital role of vascular smooth muscle cells (SMCs) is to stabilize the artery wall by elaborating fibrils of type I collagen. This is especially important in atherosclerotic lesions. However, SMCs in these lesions can be laden with lipids and the impact of this modification on collagen fibril formation is unknown. To address this, we converted human vascular SMCs to a foam cell state by incubating them with either LDL or VLDL. Biochemical markers of a SMC phenotype were preserved. However, microscopic tracking revealed a profound perturbation in the ability of the cells to assemble collagen fibrils, reducing assembly by up to 79%. This dysfunction was mirrored by an inability of smooth muscle foam cells to assemble fibronectin. Lipid-loaded SMCs did not display a generalized defect in the actin cytoskeleton and the formation of vinculin-containing focal adhesion complexes was preserved. However, lipid-loaded SMCs were unable to assemble fibrillar adhesion complexes and clustering of tensin and alpha5beta1 integrin was disordered. Moreover, phosphorylation of tensin, required for fibrillar adhesion complex formation, was suppressed by up to 57%, with a concomitant decrease in activation of Src and FAK and restriction of activated Src to the cell edges. Forced activation of Src-FAK signaling in lipid-engorged SMCs rescued both fibrillar adhesion formation and fibrillogenesis. We conclude that lipid accumulation by SMCs disables the machinery for collagen and fibronectin assembly. This previously unknown relationship between atherogenic lipids and integrin-based signaling could underlie plaque vulnerability.